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(57) Abstract; 

PURPOSE: To obtain the subject new complex use- 
ful as a catalyst for asymmetric synthetic reaction 
showing high performance, especially as a catalyst for 
asymmetric hydrogenation reaction, showing solubility 
in water, readily separable from a reaction product and 
reusable, 

CONSTITUTION; A complex of formula 1 [M is tran- 
sition metal atom; S0 3 A- BINAP is tertiary phos- 
phine of formula II (A is alkali metal); X is CI, 
Br, etc.; when (n) is 1, M is Ru, Q is benzene 
or p-cymene and Y is CI, I, etc.; when (n) is O, 
M is Ir or Rh, Q is 1,5-cyclooctadiene, norborna- 
diene and Y is CI0 4 > PF 6 , etc.] such as iodo- 
7i-cymene[sodium 2,2 , -bis(diphenyiphosphino)-1 l 1'- 
binaphthyl-S.S'-disulfonate] ruthenium iodide. The 



compound, for example, is obtained by reacting a com- 
pound of formula ill (COD is 1 ,5-cyclooctadiene) with 
a new phosphine compound of formula II in a solvent 
such as water at room temperature for 30 minutes to a 
night, 
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[WflFtt#©*Sffl] 

[M (X) „ (Q) (S0 3 A- 

(7tf£U a;tf©MttaM:»Sf^^ U SO a A- 

B I NAPI4S (2) 



S0 3 A 




SO3A 

[M (X) „ (Q) (SO s A- 
(fc«U ^©Mriiffi^JUK^&^U S0 3 A- 
B 1 NAPltt (2) 
lit 2] 



SOsft 




SOaA 

n = 0 ~CMi>U y k t ttQJ* 

1 , 5 — 5^ n ^ * «?ac V* fctt / A-sR/V?- i*r y & 

Y»C 10 4 , PF 6 t/dJBF 4 Sr**U 
n = 0 A©£ f \$Qlt % -T \) 

U Yi*C 1 0 4 % PF 6 *fcttBF 4 tr*1\ ) 

tostis*** ^mriv* y &mm.w& rn-y fvw# * 
[3Pj^!¥fflftfW!] 

[000 1] 



(1) 

B I NAP) ] Y (1) 

tap— s/yyfrjsu y«4Mw\ *^s^*fcfa 

n = 0T?MW y ^?A*fcttn^>7A©if f±Q(* 

1 , 5 ? ArtA^~&x.y$: 
jp:U Y&C 1 0 4 , PF 6 *fcMcBF 4 fc^U 

n = 0 -CMiS/-* 7 A© i £ & Q ft a; ~- 7 y /VSttf 
U YftC 1 0 4 , PF 6 tfcBBF 4 &m~f a ) 

(1) 

B I NAP) ] Y (1) 

ts i^mm^^y yit^mbommm-t^. mom 

[0 0 0 2] 

flS^J p. 237-238, TO 57 *£) . 
[0 0 0 3] i9t>ft, 2, 2' -tr* (^71^* 

^tv/) -1, i' -k>t-7?vv (g*T, ¥K tbi 
napj fcv^) lil^Effro-offct), codb 

1 9 3 7^-<&f&) , Rtf/Tsf- (#MBS6 1 ~ 
6 36 90f&f) *S1"t?iC##$ixTV>5 0 *fc, 

2, 2' -tf* [£? (p- hy/W) -1, 
1' -If^^'f/l' (£17, Tp-T-BINAPJ £V> 
5) &ga&T£ Lfctx^S^** («fig6 0 - 1 9 9 
8 9 8 -!§-&#) ftt^A^^CAftWc (#«6 1-63 

^5. HiC 2, 2' -faT* (i>v^ n^i//V*^7 
-1, 1' -Ift7f/M&IT, TCyBINA 
Pj t^5) SrB!tt^i:Ufco^^A«frSrttjSiLT 
A V % fc^ o -/PO JR(F**^ fcKJ® (Cfc V > T % 6 
6%e e<Di/hv*u—frit>inbfr1tk<Dm&&&Z 
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[S. INOUEb; "CHEMISTRY LETT 
ERS" , p. 1 0 0 7-1 00 8 (1 9 8 5) ] „ 
[0 0 0 4] 

[0 0 0 5] 

TftftWSfctrfifcfciK*, B I N AP <D\?i"7 s ?Jl'&<D 
*>«ffi«&S (3) 

[0 0 0 6] 
[ft 3] 

S0 3 A 



(t) 



503A 

[0 0 0 7] (fcfcU A^cDAI^Na, K^OT/V 

(i?7a^*^7-f/) -1, 1* -^iryf-fV- 
5, 5' -y*/u*yg?i?7VK*!J (SIT rs 

0 3 A-B I NAPj kmm-f%» ) SrBtMPi:'**** 

0 3 A-B I NAPiCil (+) (-) «c©3t*JS 




WfcU *3Sffitt, r^F><^ (+) {Hfctf (-) 

[0008] #38?mtso a A-B 

1 NAP!*, mm-t Lxm®&mkk hvcmmtmt 

[Rh (COD) (S0 3 A-B I NAP) ] C 1 0 4 
(fcffU SWCODlt, 1, 



[Rh (NBD) (S0 3 A-B I NAP) ] C 1 0 4 

[Rh (COD) (S0 3 A-B I NAP) ] BF 4 

[Rh (NBD) (S0 3 A-B I NAP) ] BF 4 

[Rh (COD) (SO3 A-B I NAP) ] PF 6 

[Rh (NBD) (SQ 3 A-B I NAP) ] PF 6 

[ I r (COD) (S0 3 A-B I NAP) ] C 1 0 4 

[I r (COD) (S0 3 A-B IMP) ] BF 4 

[I r (COD) (S0 3 A-B I NAP) ] PF 5 

[I r (NBD) (S0 3 A-B I NAP) ] C I. 0 4 

[ I r (NBD) (SO s A-BINAP) ] BF 4 

[ I r (NBD) (S0 3 A-B I NAP) ] PF 6 
[P d (7? 3 -C 3 H 5 ) (S0 3 A-B I NAP) ] 
C I o 4 

KTPli«o ) 

[Pd (j] 3 ™C 3 H 5 ) (S0 3 A-B I NAP) ] 
BF 4 

[P d (77 3 -C 8 H s ) (S0 3 A-B I NAP) ] 

[Rul (p-Cymene) (S0 3 A-BIHA 
P) ] I 

[RuBr (p-Cymene) (S0 3 A-BINA 
P) ] B r 

[RuCl (p-Cymene) (S0 3 A-B1NA 
P) ] C l 

[Rul (C 6 H 6 ) (S0 3 A-B I NAP) 3 I 
[RuBr (C 6 H 6 ) (S0 3 A-B 1 NAP) ] B 
r 

[RuCl (C 6 H 6 ) (S0 3 A— BINAP) ] C 
1 

[0 0 0 9] 0RJ6#Sfc) #389! fcfll tt WWk*«t*«r 
KSfrf5*«fet tttts J ♦ A. Osborn 

fe ; "J. Am- Chem. Sac, "9 3, p. 2 3 
9 7 (1 9 7 1) te(B#S;h,T^S [Rh (COD) 

(d p p e) ] C 1 0 4 (fcflfU W^dp pett 

[Rh (COD) 2 ] C 1 0 4 £DP^ U S0 3 A- 

:^}aoT, [Rh (COD) (SO3A-BINA 
P) ] C 1 0 4 &&&th\C&&t&Z 1 5 0 * 
ft\ M, G r e e nfetiot * J . Chem. So 
c. , M (A) p. 2334 (1971) fcl*#£jVt 
[I r (COD) (d p p e) ] BF 4 fl>frj0Stti 
!R)#tC, [I r (COD) (CH 3 CN) 2 ] BF 4 % 
HOftiU S0 3 A~BINAPS:^^/-/K 
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WL&ME.Tiz.'g&'fZ'bX.X'oXilT (COD) 
(so 3 A — B I NAP) ] BF 4 (&Sifi!lK:Mt5 

[0 0 10] §?>K, ^tbiCiot "Ch em, L e 
tt. ", p. 157 (198 6) tcW&$*lTV^5 
[Pd (ji 3 -C 3 H 5 ) (dppe) ] C10 4 

titrntrnmi^ [Pd -c 3 h 5 > c n 2 £M 

^ftU S0 3 A-B INAPSrNaC 10 4 

T, *- ^ * y £ tici 

9, [Pd (t) s -C 3 H s ) (S0 3 A-BINA 

P) 3 c 1 o 4 Sr^-tsrt^-etS. fca^tt* 

fc, St&fcioT "J. Chem. Soc. , Che 
m. Commun. " (Dp. 609 (1991) tC#^ 
$tlTV^^[RuI (p-Cymene) (B I NA 
P) ] l<D&f$&tmm^ [Rul 2 (p-Cyme 
n e) 3 2 £JI»i U S0 3 A-B I NAP^^/ 

SfSiSr»ET{c«*i-5ri:KJ;o-C [Rul (p-C 
ymene) (SO s A — B I NAP) ] I Sr^SftJl^ 

[0011] 08 3£) rwi 5i-bT#fetifcS#^:JS 

9KC#5S0 3 A-B I NAP© ( + ) W-Xte <-) # 
[0 0 1 2 J 

NMR: AM-4 0 0II1 (4 0 0MHz) (:?>? 

fonmmmm: 1 h-nmr-t F7^f^->?y 

^SS«|SP*SC : 3i P-NMR-8 5%!) y» 

: D I P~4lgi <B#$M£I31S (ft) S) 
%2m& : K«#^n^ h^7^~L-6 0 0 0 

[ m n&mmw 

«:UV«L-4 0 0 0UV [ (#) 0 
ft«:I»^DYh^77^L-6 0 00 

mm ■■ uvtfflfL-4 ooouv [ m a saw 

MM] 

7Cig£-#f : CHN 2 4 0 0 vavlr— &$|) 



*- ki±» 

*7AHP-1 0. 25ram*x25m 
^MS:#^^Bvb^77^ GC-9A 

*7APEG-HT 0. 25mm*X25m 

E0013] ■gmm 1 

(+) -2, 2' -fcf,* {X>7 *-=->Vif7,7 4 J) - 

1, 1' -e^7^/v-5, 5' -P^v^yWti-hV 

£A ( (+) -SO3 Na-B I NAP) ©<&jS*?&T 
9 5%H 2 S0 4 (2 0 5 ]) V *r hM (C3 0%SO 3 

-H 3 so 4 (40 5J9yW W"9<!lITl 

fc„ £©«*ac (+) -B I NAP 1 0 g (1 6 5 

M fern*., ««s«rff^**s6«s*mipau, 4 0°ce 

2B#rflff#L-fc 0 fctoW&T, NaOH*SS (N a O 
H94g, *3 60S9!)y hAO ^KJ5»ffi£«T L- 

tT?a*$*fc. #fc^fcgmC3i^7-/U2 J) y h/U 

^spx.iB*fflJPift5t«, ^©f, 7Fmm%mmu mm 

4. 8 8g© ( + ) -2, 
2' -If* (^7x^*^7^/) -1, 1' -iti- 
7f~/U-5, 5 ' — &?^A'*^K^- 1- I) !7AS-#fc 0 Jft 
*(4 3 7%t?S>ofc 0 
[0 0 14] M >3 0 0°C 
'H-NMR (CD 3 OD) <5 

6. 76~7. 26 (m, 24H) 7. 47-7. 
5 0 (m, 2H) 

7. 98~8. 00 (m, 2H) 8. 92-8. 
9 4 (m, 2H) 

31 P~NMR (CD 3 OD) S : - 1 5. 8 (S) 
[os] D =+3. 06 (C 0. 45 CH 3 OH) 
»Ka*f: (C 44 H 30 0 6 S 2 P 2 Na 2 (H B O) s 

WIMI C 57.64 H 4.40 

mma. c 58. 05 h 4.13 

[0015] Sgjfcftj 2 

50 5 !) y y h^nott#75^="K|tfte>©*jSfe [J. 
Chem. Soc. Chem. Commun, , p. 1 
2 0 8 (1 9 8 9) ] ■V4rfcl.1t [Ru I a (P-Cy 
mene] 2 0. 1023g (1. 05X10^ 

t, HM£0!ln?#fc (+) -SO s Na-BINA 
P 0. 2001g(2. 42X10 _4 ^e/v) £A*t> 

^fi^<©^(cy ^ / 5 5 y y y h^jjp^^at 5 

1 SB^PplWLfco ^F«Plfo*r-fe^-Y He ±9 MSB U!: 

^/'-A'fceSU ^fcT(&fcStf?i\ 0. 2 
9 g<D3-K-JC-p-^y [2, 2' -fcf* (^7 
3i-/V*^7^/) -1, 1' -\?-}~7?-Sl>— 5, 5* 
-^/VsfcygH-l- y <?A] 3i7ft;vr=-i7A [Rul 
(p-Cymene) ( (+) -SO, Na-BINA 
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P) ] I Sr#fc. JR*»3fe*ttT?*>ofco 
3i p _ HMR ( CD3 OD ) 5 : 25. 15 (d, J - 

5 9.7 4H z) 

4 0. 7 1 (d f J = 5 9. 3 5Hz) 

7C*##f : (C 54 B 44 0 6 S 2 P 2 Na 2 I 2 RuH 
T) 

f+^e C 49.30 H 3.37 
KM£ C 48.74 H 3.51 
^(D^-MS. 0 . 8 w t % 

c o o i e i mmm 3 

6 0 5 9 y y S;K7>iR#7 5^^(CM. Green^ 

[J. Chem. S o c . , (A) 2334 (19 

7 1*F) ] T^Lfc [I r (COD) (CH 3 CN) 
2 ] BF 4 0, 2 8 g (5. 97X1 0~ 4 ^/V) H 
PJltftt ( + ) -S0 3 Na-BINAP 0. 5 

0 g (6. 0 5xi o-^-A-SrAtu &&U&<o&\c? 

#/~,w o s y y ? h/vir&s 5 y y ? h/^SrJD^ 

Ufc*, t8*t*«*U j^teTttflS£?T^o. 76g 
C0 1, 5-v'^n^^?^>- [2, 2' -tr* (e? 
7* 7.*/) -1, 1' ~e^7f*/W-5 ? 

5' -y^*yithi)A] ^y^A^i^y/M- 

nx^lz-h [I r (COD) ( (+) -SO s Na-B 

1 NAP) ] BF 4 Sr»fc fl JR#fti£ftft&^fco& 0 
31 P-NMR (CD 3 OD) 6:16,04 (S) 
tESI^W: (C 52 H 42 O e S 2 P 2 Na 2 BF 4 I r 

(H 2 O) 5 t UC) 
WSIt C 47.89 H 4.02 

SSIffi C 48,13 H 3,96 

*-^£>$ffi¥g 0 , 1 w t % 

10 0 17] *ft«4 

5 o $ y y h^coftw^^^^fc^^^ bftjjffi 

[Inorg. Chem. p. 2 3 3 4 (1 9 8 5 
m ] -C^fifeUfc [Rh (C 7 H 8 ) 3 ] C 1 O 4 0. 
21 g (5. 5 1X10" 4 ^) ts SWJltft 

(4-) ~30 3 Na-BINAP 0. 50g (6. 0 

1 0 S y y y b/^?k3 ?!)9y h^£r*n;U 1 5B*M 

S*U JWEK-CKjUktrtrV^O. 57gfcV^n [2, 
2, 1] 2, [2, 2* ~tf* 

5' -ttA'&l'Wtf'l y 

h [Rh (C 7 H 8 ) ( {+) -S0 3 Na~B I N A 
P) ] C 1 0 4 fc#fc 0 Wft9 3%T*ofc fl 
31 P-NMR (CD 3 OD) a : 2 6. 2 9 (d, J = 
7 8, 0 4H z) 

Tcmfttit : (C 51 H 38 O 10 S 2 P 2 Na 2 CIRh (H 

2 O) 7 t UC) 

C 49,08 H 4.20 



H$|J H C 48.75 H 4.03 
^co^0Jt 0, 4wt% 
[0 0 18] 

Tir hgtg^fvVO^^ftKJS 
a*f#i«T [Rul (p-Cymene) ( (+) - 
S0 3 Na-BINAP} ] I 0, 0 0 9 6 g (7, 
3X1 0~^/]y) , Na I 0. 1164g (7, 8X 
1 0~ 4 ^A-) , Tir hffl^fvWl $ y y v Yft> (7. 
5xi o~ 3 ^;v) , tK 1 . 5 5 y y >y 100^3 
y y h^*- h 9 w-^tttatf. ra£*^;2f*ft$ 

7k^E50Kg/cm 2 t^JPBEU 6 5°CT*4 Ofl# 

BB«»ufco so»t®l u *i o o s y 

y y h^i^— r/W 00S59y f^eoit^-f 

9ft*U Sicx-7/v|rteLT0. 62g (M6 
3 %) ^ilxf;^!f#fc 0 ISxpxi^ 

h?77 (peg-ht) £WfcJ:5SHb*tt9 9%t* 
[0 0 19l*fc, (-) 

0. 0542g (4. 81X1 0" 4; e^) , (R) - 
(+) -a-^ h^>-a-MJ7;^n/f^7x^ 
(MTPA) 0. lOg (4, 2 7X10~'Nr 

0891g (4. 31X1 0~ 4 ^/V) s 4-5>7 t f'^T 

5/ t?y y^ii^f^ 5 * y y ? h/v&jp 

m-r^S s y y y h/i^D^u «T^3^IK!)ffiL. 
(-) -3-t KP#>'SSR^f/^MTPAx^f;l/ 
SrWfco ^f^^t2^h^57 (PEG-HT) teiS^ 
T^xI^^-lt^W^O, (-) 
BS»^A-^>3t^*tt9 l%e eT?fcofc 0 *fc*R 

y y b/WT2lSttHiU fe^TfcS 3-t Kn^Vgg 
St^^vSr® 19 ffi Ufclft, 1 5 y y y h 

[0 0 20] ^ffl#0 2 

(1) a»#ffl«tT [I r (COD) C 1] a 0,0 
1 4 g (2. 1X1 0" 5 ^£/V) (+) -S0 3 Na-B 
INAP 0. 0 3 6 g (4. 4X10" 5 ^) 

/-/U3 * y y ? b/v^p^ in*BBS6#Lfc 0 

(2) ^^ffi^T> (1) T#fc»fr»teT* 

/ v^yW-f ^0, 91 g (4. 4X10" 3 W) 

k*#/*-A'2 s y y ^ H/u* i o o 5 y y ^ 

OKg/crn 2 fc JPJ3E US fi-Cl 2 
s 1 ^/VSSct>N a OH*** 1 0 0 5 y y y h/Vi 
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3^~=f)v \ o o 5 u 9 v h/i^in^u x-—*rMt^<fM 

t±9eifeU IWfcHMtl/CO. 64g OK* 7 0 



fco [«] D =~2 2. 7 8° (C=l. 1 7 

[0 0 2 1] 
[ft 4] 



[0 0 2 2] ffifflW 3 

[0 0 2 3] 
[ft 5] 




Ha- mi 



OH 



Ha 



OH 



[00 2 4] g^^ffl-ST^T 5/7 =VV"Jr h 

^mm&O. 20 g (l. 2xio" 3; e;H , (Rh 

(COD) C 1) 2 fcS0 3 Na-B I 
»T5»KRh (COD) ( <+) -SO s Na-B 
INAP) CI 0. 0 04 2g (3. 9X10" 6 ^ 
M , *5 5 9 9 y h/^ 1005?!)? h A'?*— h ^ 

Kg/cm 2 fcttjE U ^a-C 6 4 B#fiB« L fc. KJ5£ 

*T«, **£ISfcfeU J*IR«!»«itiiU 

N a OHMS 1 0 0 5 y y y h/t^sL-yvV 10 0 5 

P i) ? h^Jnt, fA'JiHftW Lfco 2 



&0SLTO. 09gO2-75;-l-7x-/Vs 
<? y-A't 2 -T 5 7 - 1 J —As 

^?n?b^7»ffJ;5, fSflS*l 8%, 2-7? 
7-1 -7i=/vx^/-/Vi:2-757-l -S^o 
^ifi/;l/X^/»;W)tf 1 : lt?S)ofc, Sft#*SrV 

9#y>#yA (^db*m/^;-;!/=5/i) 
fci U 2-75/- 1 - 7x=;vx?;-- 

/KO**«*»Sbfc. [a] o =+8. 5 4 

0 , (C=0. 11, 3l$/~~>v) Xhotc, 
HPLC^# *7A:^^(Cosmosi 
1) 5Ph t&Uy47-^^m 4. 6 X2 5 0m 
m 

^mm:0. 05M N a H 2 P 0 4 (pH2. 4) 
mm : 1 . 0 5 9 9 y lW'm i n . 
igft : 2 1 0 n m 
[0 0 2 5] 



[*M*iE#] 

[IfflB] «3fl2^120 [*t3Ert»] 

[#S«IE2j [0 0 2 3] 

I4&]E#**$«] 93*)* [ft 5] 

mse*zi&ru%i 0023 

[«JE7?*feJ 3G* 



HCfc-HzN 

0 




HC6-H2N 

OH 

+ 



b 



HCe-H2N 

OH 
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mms] ¥f&5¥in 2 8 0 

2 J 

[*TE*ttfe«BiSJ 00 13 

1 0 0 1 3 ] mmm 1 

(+) -2, 2* -tf^ (i?7i=/V*^7-f/) - 
1,1' -tf-J-7^/V-5, 5' -PZfl^>Wtf-hV 
r>A ( (+) ™S0 3 Na~B I NAP) <0&f&_Jili& 
T9 5%H 2 S0 4 ( 2 0 5 !? !J y hA-) }C 3 0 % S O 
3 -H 2 S0 4 (4 0? U y y F/V) £i$>o< DSTTl, 
itOgflC (+) ~BINAP_10g (1 6 $ y 

*M sad*., w*trm>*a*Mfc*toinau 4o°c 

-T2U#Iia« i Ufc t , ^iC^KftT, NaOH*M (N a 

oh 9 4 g , * 3 6 o $ y y v ^m&mmzmr 
5 y y v Y;^rw$iM>%m\ 4. 88 g © (+) - 

2, 2' -tf^ (i>7cE=:/U7it^7^y) -1, 1' - 

^•fy=f;v-b, s' --y^/p^^Mf- h y >?Atr# 
[¥^*IE3] 



MiE^JSSiS] 0 0 2 0 

[*JEl<S*] 

[00 20] ft ffl#>J 2 

(1) SsHSWT [I r (COD) C 1 ] 2 0.0 
14g (2. 1X10 _5 ^A) (+) -S0 3 Na~ 
B I NAP 0. 0 3 6 g (4. 4X10" 5 ^) \Z. 

^ /~/v3 ? y y y y^mtLs m^imrmwi- 

ft* (2) Si»#«^T, (1) -eltfc^^lfcT-fe b 
7 / i/^-y^M ?yo. 9lg (4. 4xio -3 
^■/v) t ^ 9J—fr2, 5 y y y b/>Z 1 0 0 ? ]) ]) y b 

Htffi5 0Kg/cm 2 {CiPiEU Sat? 1 2^Hjj^t 

Its 1 */Ht*«>N a OH*?gf« 1 0 0 5 y y y h/Vfc 

1 0 0 5 y y y h/v^Dx., 31— r;vS^©» 

ffl*ff*ofc, 2Ji«r£jtt& jmm&mtThvtJ* 

iciOftiU «**8*W0. 64g (W7 0 
%) oN-^yy/v-o-7i^7? y«r#fc. # 

fc„ [a] 33=- 2 2. 7 8° (C=l. 17 



7ay h^—^W^t 

(51) Int. CI. 5 Wfm* Jrl*«il## FI &W«ft8j?T 

C0 7F 9/50 7106-4H 

15/00 E 9049— 4 H 

C 9049— 4 H 

B 9049-4H 

// B0 1 J 31/24 Z 7821-4G 

C 0 7 B 61/00 3 0 0 
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[JBffH] (1 9 9 7) 6^3 9 

[42tH!##] #M¥5-~1 7 0 7 8 0 
I&MB] ¥^c5^ (1 9 9 3) 7 J 9 0 

[^«««] &M¥rm&m?>--i 7 0 8 

[UUH#*] #«¥3-3 3 1 5 3 5 

C07F 15/00 
C07C 211/27 

213/00 

215/20 

215/28 
C07F 9/50 
15/00 



// BOX J 31/24 
C07B 61/00 
[F I] 
C07F 15/00 
C07C 211/27 
213/00 
215/20 
215/28 
C07P 9/50 
15/00 



B01J 
C07B 



31/24 
61/00 



300 



A 945Q-4H 
8517-4H 

7457-4H 
7457-4H 
9450-4H 
E 9450-4H 
C 9450-4H 
B 9450-4H 
2 9538-4D 



300 



mm®} ¥J&8^8£27P 

[M (X) ^ (Q) ( 

S 0 3 A-B I NAPtta (2) 



Q 3 A-B I NAP) ] Y (1) 



SO j A 




(2) 



SO,A 
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n = i cDt§^Mil;t^-!>A^L, Qfi-^yif^* 

1 , 5 - ^ c ^ * S** V* it ft / v £r 

[M (X) B (Q) (SO s A- 

S O 3 A— B I NAPttS (2) 

Mb 2) 



50 3 A 



SOaA 

n = 1 WttttMft/l^-^A&^U Qtt^^ifVS 

1 , s uirf fj^y-^tcit/ ^;i-r^y^ 

fl%U Y»C10 4 , PF 6 ffciiBF 4 ^U 
n = o -eM^/^y i? t> A © 1 1 flQ 14 7c - 7 ;V£r* 
U Yf4C10 4 , PF 6 *feftBF 4 ^t. ) "e^ 

[^SM3E 2 ] 

[WEfcttPfig*] 000 5 

[0 0 0 5] 



^L, YftC10 4 s PF s tfcftBF 4 ^U 

n = OTMtf^y ^9 AO i: * ttQ « b -7 9 

U Yf4C10 4 , PF 6 *fc»BF 4 Sr^fo ) T?* 

[ft** 2 J ^Stt** y 4 >m#&H6& 
(1) 

B I NAP) ] Y (1) 

t>himmm& (2) 

[*tIE*rtMHK*J KM* 
[*&jE*f&Jgg£] 0006 

[0 0 0 6] 



SO3A 




(2) 



SO»A 

4] 

mwm 

[4§jE*Hfe*H*] 00 13 

[«E*fe] 

UtErtft] 

[0013] 1 

(+) -2, 2' -If* (i?7^";V*^7^C y) - 
1, 1* -fcf-*-7?7l'~5, 5' -^A*>HH* hV 
<7A ( (+) ~S0 3 Na~B I NAP) <D^,*®T 
9 5%H 2 S0 4 (20ml) {£3 0%SO 3 ~H 2 S 
0 4 (4 0ml) £i£o< i?MTLfc 0 ZOW&K. 

(+) -B I NAP 1 0 g (16? SrAP^v tt 

fc 0 JfcfczW&Ts NaOHzK^S (NaOH94g, * 
3 6 0ml) ^SlSttSffiTtfc, CWitiCfcJt 

6tiftH*Hi^;-/i'2 0 0inl f#Si*l:fTV\ 
4. 8 8gCD (+) -2, 2' -tr* (i? 7 a 
7^/) -1, 1* -fcT-?-7f-/V-5, 5' -i?,*/!'* 
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HtjEafJfcSB*] 0 0 14 

BM> 3 0 o°c 

1 H-NMR (CD 3 OD) 8 

6. 7 6~7. 2 6 (m, 2 4 H) 

7. 9 8~8. 0 0 (m, 2H) 



[0 0 1 4 J 



P-NMR (CD 3 OD) 
Cos) D = +3. 0 6 



(C 



3 0^6^2^ 



5fi*SMff: (C^^H 

E+ JM C 5 7.64 
HH'Jffi C 5 8,05 

B£ J 00 15 

[0015] Xttfl 2 

5 0ml^KW"^7^=(lCHAfe<0*ac [J. Che 
m. Soc, C h e m. Commun. , p. 1208 
(1 9 8 9) ] T'^Lfc [Ru I B (p-Cymen 
e) ] 3 0, 1 0 2 3 g (1. 0 5X10" 4 ^V) 
3 1 P-NMR (C D 3 OD) 5 : 



7, 4 7-7. 50 (m, 2 H) 

8, 9 2-8. 9 4 (m, 2 H) 
1 5. 8 (S) 
0.4 5 CH 3 OH) 

2 Na 2 (H a O) s tVX) 
H 4.40 
H 4.13 

»Jltffc (+) -S0 3 Na-BINAP 
0. 2001g (2. 42X10" 4 *7V) £Aft> K 

A*«*U UJ£\zxmm%fTi<\ 0. 29gfi)3-K 
-Tt-p-^^ [2, 2 1 -feT* 

■fc^MJ^A] aSrftyi^=i 9 A [Rul (p-Cym 
ene) ( (+) -S0 3 Na-B INAP) J I tf 

2 5.15 (d, J=5 9. 7 4Hz) 
4 0. 7 1 (d, J = 5 9. 3 5Hz) 



(C 



[#«JE7] 

[»3e*i*»«*] nuns 

0 0 16 

iooi6] mmm 3 

[J. Ch em, Soc, , 
m 1 -C-S-fiRUfc [I r (COD) 
BF 4 0. 28g (5. 97X10 



Na 



C4 9. 
C4 8. 



3 0 H3. 3 7 
7 4 H3. 51 
0 . 8 w t % 

m 1 xntc 



I 2 Ruilt) 



(+) -SOoNa-B I NAP 0. 50 



Green 

(A) 2 3 3 4 (1 9 7 1 
(CH 3 CN) a ] 



3 1 p-HMR (CD 3 OD) 6 : 1 6 



g (6. 0 5X 1 0- 4 *^«rA*U aKflllft^ftfc^ 
^7-/vi 0ml i:*5m 1 gj&T? 1 5B#131 

[2, 2' -tf* (S?7*si/W*^7-f 

/) -l, 1' -tf^yfyv-s, 5* 
^hy^3 ^^Ar^7;Vtp*w|^ [I r 
(COD) ( (+) -S0 3 Na-BINAP) ] B F 

0 4 (S) 

(H a O) 5 <bLT 



«30 e S 2 P s Na 2 BF 4 I r 



l*«*tiE8] 

[*t!ES**5ta*] 00 17 
[0 0 17] ^Jfe^j4 



fMMS C 47.89 H 4.02 

C 48.13 H 3.96 

&^<fljgfi¥i£ 0 . 1 w t % 

5 0ml fc^Sc [I n o r 

g. Chem. p. 2334 (198 5*?) ] T&fifcL 

[Rh (C 7 H S ) 2 ] C 1 0 4 0. 2 1 g (5. 
5 1X10 - £s HJfeM 1 tf#fc (+) —SO 

3 Na™B I NAP 0. 50g (6. 05X10™ 4 
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0. 5 7gtf^B [2, 2, 1] 5-^ 

aty- [2, 2' -tr* (s^x^vum;?.* /) l, 

3 1 P-NMR (CD 3 OD) 6 : 
(C 51 H 38 0 10 S 

) 

»#* C 4 9. 0 
S»{t C 4 8. 7 

[#**IE9] 

i#jEssHfe«fi* ] nit 

[fefcfJfrSS*] 0 0 1 8 

HfjEftS] 
[0018] ftJflW 1 

»«T [Rul (p-Cymene) ( {+) - 
S0 3 Na-BINAP) ] I 0. 00 9 6 g (7. 
3 X 1 0 _ 6 *>u) , Nal 0. 1 1 6 4 g ( 7 . 8 
X10-^^/U) ^tHlif/Hml (7. 5X 
1 0 ~ 3 , * 1 . SmlfclOOml^-b:?!/ 

-^{Cttatf. ?9»S$:**#*«»«, *li?JE 5 0kg 
/cm 2 ICiPJI U 6 5 °CT 4 0 ttRftft Lfc. KJS^ 
TfL zklHSr&fefeU *100ml ta^—f/H 0 Om 

0. 62g (IR^6 3%) ©3-fc Hn^vRlfcx.^Tt' 
^?B-7^77 (PEG-HT) &mc£ 

[*R#IE 1 0 ] 

[ME*rafe*@*i 0019 

[*3E*tt] 353E 
[MjE|*I&] 

[0 0 19] (-) -3-fc KB^^iUx^A' 

0. 0 5 4 2 g (4. 8 1 X 1 0- 4 *A-) , (R) - 

{+) -a-t hdfV-a™ h !) 7^0/^7x5 
(MTPA) 0. lOg (4. 27X10- 4; E 
/V) N N, N' 5 KO, 

0891g (4. 31X1 0~-*^/P) , 4-^^/V 
7? y ^ <) l^>-5m 1 eii, m 

^5ml^i "BTSISSrfttJfflU (~) -3-tKo 
^'>ISi!^-/WcOMTPA3i^'7 L /^#/t t , ^i'P"? 
h^77 (PEG-HT) tiSi^T^x^'v-Jt^ 
5>*f J: 9 , (-) - 3 - t Kb *l«ttAf*4>£4MK 
*t±9 l%e eT?&ofc 0 *fc#RJ&*T«s 



1' -tf^-7f-/l'-5, 5' -tr^/p*>^hy p 
A] ni^A/V- u—h [Rh (C 7 H S ) 

( (+) -S0 3 Na — B 1 NAP) ] C10 4 lr# 
fco Wli9 3%t?fcofc, 

2 6. 2 9 (d, J = 78. 04Hz) 

2 P 2 Na 2 CIRh (H a O) 7 t L-T 

8 H 4.20 
5 H 4.03 
4 w t % 

H^jiTfc, 1VHHV2 0 Om 1 f 2 Eifflj tflU 
tet?i>5 3~t Kn^>«g?iii5Vv£®(<? * 

#tf£iiH5£ fc LTf llfflT? t 

•So 

[#a*tiE 1 1 ] 

W&jEfcHfcKB*! 0 0 20 
[0 0 2 0] tt##|2 



(i) 



IT [I r (COD) C 1 ] 



0. 0 



14g (2. lX10"" 5 t;V) (~B -SO s Na- 
B I NAP 0. 0 3 6 g (4. 4X1 O -5 ^) \Z 

^;-;v3mi^i ?u mux- 1 »# WJS# Lfc 

(2) at*#B*sT, (i) x*mcimmicT*t7* 

/y^M^yo. 9ig (4. 4xi o _3i e 
/l/) t^^/-/V2m 1 Sri 0 Om 1 ?J-- v—rfK. 
tti&tf. *IE5 0kg/cm 

Na OHTkSSttl 0 0ml ix-f/H 0 Om 1 &JP 
x— ^/Hl-^OidlttHMfftoit. 2SSr5>«, W 

0. 64 g (JR^7 0%) ©N-^y^V-B-?*^ 
Lfc. (a) D = -22. 7 

8° (C = 1. 17 31 T'fcofC, 

[#«E1 2] 
[#lE#*tt&&] Htt* 
(*tjE*tt&KS£] 0 02 3 

[0 0 2 3] 
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Ha 




Ha- HzH- 



OH 




OH 



izmwE 1 3 ] 

[«jE*frfe:*l*J 0 0 2 4 

wmnm 

[0 0 2 4] &»m%TiCTS./ ^f/V7x: 
yfi^ffiO. 20 g (1. 2xio~ 3; e;v) , 



(Rh 



(COD) CI) ? tSO s Na-BINAP«fT 



0 0mlix-7/H0 0mieBl £j*«3£^-T 

MczvmML, mm^&^xo. 09 g ^2-7s 

/-l -7s=M^/- /uk 2 -TS / - 1 - f s9 n 

^18%, 2-75/-l-7ssM?/-A'i 2- 
7 5 /- 1 — ^P-^rS/VKx^/ — ;V<D\t^l : 1 tf 

£J:9dltMflu 2-T5/-1 

[a] 0 = +8. 54° , (C=0. 11, /- 



ifefiWSttSlRh (COD) ( (+) -S0 3 Na-B 
INAP) CI 0. 00 4 2 g {3. 9X10" 6 * 
M , *5mlS:100mlt-h^ l^-^fcttatf, 
rtW^Sftf **BE3 0k g/cm s ldfl] 

*U it»*Sr*aU 1 */Hft«ON a OH*»lR 1 

HPLCltt *7A:3^MCosmosil) 5Ph (t*7 
-Yr^ttfSt) 4. 6X2 5 0mm 



0. 05M NaH 2 P0 4 (pH2. 4) 



JEjf : 1 . Oml/min. 
2 1 0 nm 
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